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“Transformers “are devices that increase or decrease potential
difference with relatively little waste of energy.

Oo bt a3 g luin i Ll 5l 2gall (3508 a8 53 3 gl Y saal)
P A

Note: Only alternating current can be sent through a
transformer. Direct current cannot pass through a transformer

Daiusal) Sl aniiey o) S Yy Y gaall 8 aa yiall Ll ardiey b
What is the principle of transformer work?
<Y gaadl Jao Jdie

“The transformer depends on mutual inductance where an
EMF and current in one coil due to changing current in another

III
.

Coi

Caldl 3 Ll 5 4adlal o il 3 sl Crm Joliial) Gl e J saall ading
Ul alall b Ll st ey J5Y)

The changing current create changing in magnetic field that is
carried through the core to other coil-the secondary coil and
inducing vary EMF and current.

Caldl) Iyl 8 e Jainy J V1 Gl el Jlaadl s Sl s
48 )lip 4=8la 3 8 Al g Cas g (5
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“mutual inductance Jytid) Gady’

An EMF and current in one coil due to changing current in
another coil.

DA Gale 8l ) asgis Cale 3 o giall Ll p afiaiosall 4ndlal) 5 53 sa
What are the components of the transformers?
PETPPL PRATRERE

Primary coil: Which is connecting to the alternating current
source

23 yia Ll Haiaa al e Sl cala
Secondary coil: Which is connecting to the devices (resistance)
(de 5121} 3 eVl Ui 5o (5 5 i
Iron core: Which is carrying the changes in magnetic field from
the primary coil to the secondary coil.

s Ul Calall Al Calall (e endalinall Jladl st Jasy (53l sl (8
The ideal transformer equation

Ne Ve Is

Ns Vs 1¢

The turns ratio: <)l &l dae pu avuil)

The number of turns of wire in the secondary coil divided by the
number of turns in the primsry coil
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Type of transformers

=24l g Sl Y gaall £ 4

1. A transformer that takes voltages from lower to higher
values is called a step-up transformer.
gl A8 Jsaa
2. a transformer that takes voltages from higher to lower
values is called a step-down transformer.
deall (adls J e
3. Ideal transformer. e J s>s

4. Real transformer. 28 J sna
5. Isolation transformer.

Jall U gadll

- [—

step-up transformer

step-down transformer

Ns>Nrp Ns<Nrp
Vs>Vep Vs<Vep
Ip>15 Ip<Is

primary

coll coil

secondary

primary secondar
il coil
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The Ideal Transformer A/ J s/

» The electrical power delivered to the secondary circuit
equals the power supplied to the primary circuit.
» The ideal transformer is 100 percent efficient.
» Can be represented by the equations:
o a8 i) Ly g S 5 )28 g gl o gildl] Cilal) 6 s g <I 5 il

DY Cala)
%100 4 ¢S] 4uiii
Fl-' — P:.
1|.-""|-.FE"- e Vels

TRANSFORMER EQUATION
The ratio of the current in the secondary coil to the current in the primary coil is equal to the
ratio of the potential difference in the primary coil to the potential difference in the secondary

coil, which is also equal to the ratio of the number of turns on the primary coil to the number of
turns on the secondary coil.

Isolation transformer ilaJ Jsaall

In this transformer the primary and secondary coils have the
same number of terms so the input and output potential
differences are Identical.

d)ﬁéﬂ_ﬁulsﬂ/w Jdd/uwétj&j;LJ/jgr;/_wy/‘ g'ln”w){S: il /'mgﬁ
lhie 8 g By SR 6 e



MS/ Rahma (one line private teacher)
Tel /0557368293

Uses of the isolation transformer
Alal c,réwlgédjw/ Jsaal) adliy
It used for safety reasons as:-

» Sensitive electronic (computers- recording
instrumentation) devices to protect from electric shock.
O Dlaal! Lol &g g i guall Jlo deleaalf 4ufg K1Y 5 jgaY)
Lty gt cilasall
» Medical tools such as ultrasound and diagnostic imaging.
il _ygalll £13ilg Siguaall G5 i gualll Jia dgullf il 0Y) S
Y
» Reduce the electrical noise.
sl gall (e 2all PRS-y
Real Transformers 4&dall <Y gaall

» Transformers typically lose some percentage of their power, so
their efficiency is typically between 95% and 98%.
» Efficiency is the ratio of output power to input power.
O LglildS 7 9) piig g pall] Ly gl dseadl) (po oty iy Audad] Jgaal)
% 98 . 95
FEZYRY) 5yl Q,J/ A )/ 5 a8l e M/g—é -y Irid/]

. Ps Vsl
efficiency = =

PP 1VP-Z'IP‘
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» Energy losses are largely caused by the resistance in the coils
(and the iron core), which heat up. This leads to significant
power losses in large transformers.

5 (saanll il 5 cHlilall el s (g 4l sl J el (ga 52 siial) adlal
Liinss 5 Lopnall o) sell (s 3 g

STEP-UP TRANSFORMERS A step-up transformer has a primary coil consisting
of 200 turns and a secondary coil consisting of 3000 turns. The primary

coil is supplied with an effective AC potential difference of 90.0 V.

a. What is the potential difference in the secondary circuit?

b. The current in the secondary circuit is 2.0 A. What is the current
in the primary circuit?

El ANALYZE AND SKETCH THE PROBLEM

I
s
« Draw an iron core that has turns of wire on either side.
* Label the variables [, V, and N. N, v,
KNOWN UNKNOWN
Ns=200 Vp=900V Ve=7 )
Ns=3000 [:=20A la=7?

El SOLVE FOR THE UNKNOWN

a. Solve for V.

Ve _ N
Vo Np
MNsVp
Ve = No
(3000)(90.0 V)
= —>pg ¥ Subsitulz N. = 3000.V; =800V, N, = 200
= 1350V

b. The power in the primary and secondary circuils is equal assuming
100 percent efficiency.

Pp == P5
VF"'P = Vsls « Subsditite Pp = Vplp, P10l
Solve for /p.
fo= Vsl s
B !"‘D
(1350 V){2.0 A)
=" goav Subsiilide We= 1350V, [v= 20 4, =800V

=3.0x10'A
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16. A step-down transformer has 7500 turns on its primary coil and 125 turns on its
secondary coil. The potential difference across the primary circuit is 7.2 kV. What is the
potential difference across the secondary circuit? if the current in the secondary circuit
is 36 A, what is the current in the primary circuit?

17. CHALLENGE A step-up transformer has 300 turns on its primary coil and 90,000 turns
on its secondary coil. The potential difference of the generator to which the primary
circuit is attached is 60.0 V. The transformer is 95 percent efficient. What is the
potential difference across the secondary circuit? The current in the secondary circuit
is 0.50 A. What current is in the primary circuit?

Uses of Transformers

+ | 1. GENERATOR
' 4 Kinetic energy from wind spins turbines, which
turn armatures in a magnetic field and induce

—— \_ an EMF. The EMF is converted to an electric signal

and sent to a substation.

<4
Ha
. 2. SUBSTATION
A step-up transformer in the substation
increases the voltage for cost-effective
- transmission.

WA

X

/

3. STEP-DOWN TRANSFORMER |
Induced EMF in a step-down
transformer decreascs voltage for |
consumer use. |
J---J—




